Abstract] In response to exposure to antigen, T cells whose T cell receptor (TCR) are capable of recognizing the self MHC-antigen derived peptide complex, respond to the antigen and differentiate into one of several subsets, namely TH1, TH2, TH17, Treg, etc. characterized by the signature cytokine they secrete, namely IFN-γ, IL-4, IL-17 or IL-10, respectively, referred to as syngeneic polarization as the MHC presenting the foreign antigen/epitope is self-derived.
T cell responses following incubation for defined periods, usually 3 days for mouse splenocytes, are routinely measured by assessing the antigen-stimulated proliferation of T cells by measuring the radiolabeled precursor thymidine incorporated into the genomic DNA of the dividing T cell; the direction of polarization is assessed by measuring the cytokine produced by the proliferating or non-proliferating responding T cells using ELISA of culture supernatants or by intracellular cytokine staining followed by flow cytometry.
In the protocols detailed below, we describe the use of syngeneic mouse bone marrow-derived primary dendritic cells (BMDC) as APC to stimulate spleen derived T cells.
The proliferative response of the T cells is measured by incorporation of radiolabeled precursor thymidine into the genomic DNA and their direction of polarization is assessed by measuring the cytokines they secrete, namely IFN-γ, IL-4 and IL-17 over a 72 h period using ELISA. In addition, we used flow cytometry after intracellular cytokine staining to detect IL-17 positive T cells within the CD3 + /CD4 + /CD25low population. Prior live infection of BMDC with strains of Mycobacterium bovis-Bacille Calmette Guerin (BCG) was used as antigen to pre-condition the BMDC that presented antigens derived therefrom to T cells. We also measured cytokines secreted within 6 to 8 h of BCG infection by BMDC in order to correlate the BMDC cytokine profile with subsequent direction of T cell polarization. 13. CD11c MicroBeads (Miltenyi Biotech, 14. Gibco™, Satchidanandam et al. (2014) .
Materials and Reagents
A. Bone marrow cell isolation for BMDC culture (all steps to be performed at room temperature) ( Figure 1) Copyright © 2016 The Authors; exclusive licensee Bio-protocol LLC.
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2. Handle the mice gently and avoid making the animals edgy before they are sacrificed.
3. Using dissection tweezers and dissection scissors remove the skin on the lower abdomen and both legs (Video 1). This will expose both legs from the hip down to the metatarsals. Proper removal of the skin at this point will prevent contamination of cultures with epidermal cells. Begin by separating the muscle along the entire leg from the skin. Then proceed by using the tweezers to stabilize the leg while removing the muscle with scissors and scalpel blade.
Copyright © 2016 The Authors; exclusive licensee Bio-protocol LLC. Use bacteriological Petri dishes with lid.
5. Remove all the flesh clinging to the bones using a scalpel blade, scissors and forceps (Video 2).
Video 2. Clean bones
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10. Once the clumps of cells have been suspended by repeated trituration with a pipette, transfer the cells to a sterile 50 ml conical tube. Let the cell suspension in a volume of about 40 ml, stand in a conical 50 ml tube for 5 min. Use a pipette to aspirate the top 35 ml, leaving behind debris and cell clumps. These clumps can be once again triturated to obtain more cells in suspension. You may alternately filter the cell suspension through a 70 µm filter to remove clumps.
B. BMDC culture 1. RBC Lysis. This step is extremely critical and should be carried out with great care.
Excessive exposure to the lysis buffer can kill all cells.
a. Spin cells at 1,000 x g, 10 min at room temperature (RT). http://www.bio-protocol.org/e1721
Vol 6, Iss 3, Feb 05, 2016 an Argon ion (blue) laser will suffice to detect these two fluors. In mice, all subsets of DC express CD11c. Immature dendritic cells will express intermediate levels of MHC-II, CD80 and CD86. In most preparations, a small proportion, about 2 to 5 % of the BMDC by day 7 will also express high levels of these co-stimulatory molecules. We normally obtain 60 to 85% cells being CD11c-positive by day 7. When high purity is required, we purify the CD11c-positive cells using mouse CD11c microbeads from Miltenyi Biotech according to manufacturer's instructions.
The BMDC thus obtained were infected at 5 multiplicity of infection (MOI) with
Mycobacterium bovis BCG for 24 h. BMDC may also be incubated with other protein or peptide antigens; optimum incubation times required will need to be determined for each antigen.
C. T cell polarization assay 1. Splenocytes were isolated from BCG-immunized mice by dissecting the abdomen and removing the spleen within the biosafety cabinet to maintain sterility. The splenocyte suspension is prepared by forcing IMDM into the spleen tissue using a 20 ml syringe and 21 gauge needle. You may also gently press down on the spleen a few times using the flat rear end of a sterile syringe to release splenocytes into the surrounding medium. After counting the cell suspension, splenocytes are collected by centrifugation of the suspension at 1,300 x g for 10 min. RBC lysis was carried out for splenocytes exactly as described for bone marrow cells.
2. 20 million splenocytes were then incubated in 10 ml complete IMDM for 2 h at 37 °C in 10 cm diameter cell culture dishes. Non-adherent cells were then collected for the assay.
3. For syngeneic polarization studies, the above mentioned infected BMDC were killed by 50 µg/ml mitomycin C treatment for 1 h followed by extensive washing. BMDC were 3. Intracellular IL-17 was detected using, IL-17-APC in PBS-0.05% N3-1% BSA with 0.1% saponin for 30 min on ice.
4. Stained cells were washed once with 1 ml PBS-0.05% sodium azide -with 0.1% saponin.
5. Stained and washed cell pellets were suspended in 100 µl PBS-0.05% sodium azide containing 1% paraformaldehyde, held on ice for 15 min. and diluted to 400 µl with PBS-0.05% azide.
6. Samples were acquired on a BD FACS-Canto-II flow cytometer. Any flow cytometer with a blue (argon ion, 488 nm) and red (633 nm) laser will be suitable to detect this combination of fluors.
7. IL-17 producing cells within the CD3-high, CD4-high and CD25-low population were enumerated.
8. Identity of IL-17 producing cells was confirmed by using an isotype control antibody and more importantly, by staining with a fluorescence minus one (FMO) control missing the IL-17-APC antibody.
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Vol 6, Iss 3, Feb 05, 2016 cytokines, including IL-2, IL-6, IL-10, IL-12p40 and p70, TNF-α and TGF-β. We ensured that in setting up the polarization assays, spleen-derived T cells were exposed to the antigen presenting BMDC along with the cytokines secreted by the BMDC. BMDC infected for 24 h prior to addition of splenocytes were therefore not washed to remove culture medium before 3-day incubation with splenocytes so that the T cells were provided with the first, second and third signals from the APC. In fact, we made sure to carry out gamma irradiation of BMDC in their conditioned medium prior to splenocyte addition.
Other antigens such as purified proteins or synthetic peptides can also be added to BMDC in lieu of live BCG infection and used for T cell polarization assays. 
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